Summary. The time and rate of ovulation, and preovulatory release of LH were examined in Angora goats after treatment with progestagen-impregnated intravaginal sponges with or without PMSG during the anoestrous and breeding seasons. The administration of PMSG was necessary to stimulate a satisfactory ovulatory response in lactating and non-lactating females, and in the anoestrous and breeding seasons. Increasing doses of PMSG increased the ovulation rate in non-lactating goats and advanced the time of ovulation in lactating and non-lactating females. The advancement of time of ovulation and of the preovulatory LH surge was most pronounced when PMSG was administered 48 h before rather than at sponge removal.
Introduction
Knowledge of the time, rate and synchrony of ovulation during the induced oestrus is important to ensure that mating or artificial insemination is conducted at a time which will result in maximum fertility. There are studies on these characteristics in relation to induced oestrus in sheep (Cognié, Mariana & Thimonier, 1970; Smith, 1977; Evans & Robinson, 1980a) , but no information is available for goats. We have therefore examined the time and rate of ovulation, and the preovulatory release of luteinizing hormone (LH) in female goats after progestagen sponge-PMSG treatment during the anoestrous and breeding seasons.
A preliminary report has been presented elsewhere (Ritar, Salamon & Maxwell, 1981 (NIH-LER-1374A) . The rabbit antiserum (UWA-3B) to ovine LH showed cross-reactivity with NIH-FSH-S12 (0-9%), NIH-GSH-S8 (4-6%), NIH-P-S12 (0-2%), NIH-TSH-S8 (9-4%) and NIH-GH-S11 (1-3%). Three pooled samples containing 0-69 + 0-03,2-16 ± 0T5and 12-35 ± 0-30 ng/ml were included in each of the 14 assays: the coefficients of variation within assays were 9-1%, 6-8% and 14-2% and between assays were 16-7, 9-6 and 9-1% respectively. The assay sensitivity (twice the s.d. of the error in the zero standard) was 0-3 ng LH/ml. Preliminary studies revealed that there was no significant non-parallelism of the inhibition curves of serial dilutions of plasma samples from several goats with the ovine LH curve. The preovulatory LH surge was assumed to have occurred when the LH concentrations rose above and returned below 5 ng/ml (Evans & Robinson, 1980b The dose of PMSG had no effect on the time of peak of LH surge and LH peak level. Hence data for doses of PMSG within time of PMSG injection were pooled and are presented in Table 3 The LH peak levels were not significantly different for times of PMSG injection within time of year. The mean peak of the LH surge occurred 3-25 h ( < 0T0)and 10-79h(P < 0-001) earlier for females injected at -48 h than at 0 h in the anoestrous and breeding seasons respectively.
Discussion
The injection of PMSG in conjunction with progestagen-sponge treatment has been shown to eliminate partly the variability in the ovulatory response and ensure that the majority of female goats ovulate whether they are treated in the breeding season (Dhindsa, Hoversland & Metcalfe, 1971 ; Pretorius & Van der Westhuysen, 1971) or in the anoestrous season (Van der Westhuysen, 1979) . In the present experiments, very few animals responded to progestagen sponge treatment without supplementation of PMSG in the anoestrous or the breeding season.
The ovulatory activity was equally well stimulated in non-lactating and lactating females after PMSG injection. Increasing the dose of PMSG injected at sponge removal advanced the time of ovulation, but this effect was small compared to the much earlier ovulation following PMSG injection at -48 h than at 0 h. In the latter case, some 73% of females had ovulated by 56 h after sponge removal. LH surges were not detected in females that did not ovulate, whereas all females that had LH surges subsequently ovulated. Of the 8 females which did not receive PMSG and were blood sampled, only 1 had an LH surge and only this animal subsequently ovulated. LH peaks appeared to precede ovulation by about 18-28 h which is an interval similar to that found in the ewe in which it is regarded as relatively constant (Cumming et al, 1973; Quirke, Hanrahan & Gosling, 1981) . Bindon, Blanc, Pelletier, Terqui & Thimonier (1979) reported that in the ewe the interval between treatment with luteolytic prostaglandin and the LH peak was significantly correlated with the ovulation rate. In the present study the time of peak of LH surge in relation to time of PMSG injection appeared to have no effect on the ovulation rate. Further, LH peak levels ranging from < 30 to > 80 ng/ml plasma were recorded (data not shown) but were unrelated to the time or rate of ovulation.
When PMSG was injected at -48 h the peak of the LH surge occurred later in the anoestrous than in the breeding season, but this was most probably due to the different blood sampling schedule (31-43 h compared to 21-33 h, respectively, after sponge removal).
Regarding 
